We present a new catalogue of variable stars compiled from data taken for the University of New South Wales Extrasolar Planet Search. From 2004 October to 2007 May, 25 target fields were each observed for 1-4 months, resulting in ∼ 87000 high precision light curves with 1600-4400 data points. We have extracted a total of 850 variable light curves, 659 of which do not have a counterpart in either the General Catalog of Variable Stars, the New Suspected Variables catalogue or the All Sky Automated Survey southern variable star catalogue. The catalogue is detailed here, and includes 142 Algol-type eclipsing binaries, 23 β Lyraetype eclipsing binaries, 218 contact eclipsing binaries, 53 RR Lyrae stars, 26 Cepheid stars, 13 rotationally variable active stars, 153 uncategorised pulsating stars with periods <10 d, including δ Scuti stars, and 222 long period variables with variability on timescales of >10 d. As a general application of variable stars discovered by extrasolar planet transit search projects, we discuss several astrophysical problems which could benefit from carefully selected samples of bright variables. These include: (i) the quest for contact binaries with the smallest mass ratio, which could be used to test theories of binary mergers; (ii) detached eclipsing binaries with pre-main-sequence components, which are important test objects for calibrating stellar evolutionary models; and (iii) RR Lyrae-type pulsating stars exhibiting the Blazhko-effect, which is one of the last great mysteries of pulsating star research.
INTRODUCTION
The University of New South Wales (UNSW) is conducting a widefield survey for transiting extrasolar planets, and is one of an increasing number teams around the world using this method. The nature of wide-field surveys has resulted in an enormous number of high-precision light curves being produced, numbering in the millions for some teams (e.g. Collier Cameron et al. (2007) ).
In order to maximise the output efficiency from wide-field surveys, it is important to make the data available for use in other studies once planet candidates have been identified. The most extensive results produced by these projects to date have been long lists of newly discovered variable stars, inevitably with very limited information apart from the period and amplitude in a single band (Hartman et al. 2004; Pepper & Burke 2006) . Therefore, one can ⋆ E-mail:jessiec@phys.unsw.edu.au (JLC) imagine the main use of these variable star catalogues is to define starting samples for astrophysically interesting follow-up studies that benefit from large samples of carefully selected stars. A recent example is the list of variable stars coincident with x-ray sources presented by Norton et al. (2007) .
The UNSW Extrasolar Planet Search is performed with the largest clear aperture telescope of the wide-field transit surveys. With a diameter of 0.5-m, this project occupies the niche between the typical wide-field transit surveys observing brighter targets with 0.1-0.2-m diameter telescopes, and the deeper surveys with narrower fields of view using >1-m diameter telescopes. The larger collecting area in this project has been exploited to increase the acquisition rate for the observations, as compared to observing deeper targets, since brighter targets have a higher potential for interesting follow-up studies. The large data set of light curves we have obtained is therefore the ideal starting point from which to compile a bright variable star catalogue of particularly well-sampled light curves with high precision photometry and moderately long observing baselines (1-4 months).
The paper is organised as follows. Section 2 describes the observations and reduction pipeline. Section 3 describes the methods by which the variable light curves were selected. The final catalogue is presented in Section 4, while three possible applications of the sample are discussed in Section 5. The data are publicly available at the University of New South Wales Virtual Observatory (VO) facility, which is described in Section 6. We close the main body of the paper with a short summary of the project in Section 7. Cross-references to the General Catalogue of Variable Stars (GCVS) and the All Sky Automated Survey (ASAS) database are given in the Appendix.
OBSERVATIONS AND REDUCTION

Photometry
The data were obtained using the dedicated 0.5-m Automated Patrol Telescope at Siding Spring Observatory, Australia. Observing is performed remotely on every clear night when the Moon is not full and is almost entirely automated; the observer initiates the observing script and monitors the weather conditions. The CCD camera used for these observations consists of an EEV CCD05-20 chip, with 770 × 1150 pixels. The pixel size of 22.5 µm produces a relatively low spatial resolution of 9.4 arcsec pixel −1 , and the field of view of each image is 2 × 3 deg 2 . The observations were taken through a Johnson I filter, a decision designed to maximise the contribution to the photometry of later spectral type dwarf stars, around which it is easier to detect transiting planets. A new CCD camera covering 7 × 7 deg 2 with a higher spatial resolution of 4.19 arcsec pixel −1 has been constructed for this project and will be installed on the telescope in 2008.
Observations were obtained for 32 months from 2004 October to 2007 May on 25 target fields, listed in Table 1 , resulting in a total sky coverage of ∼ 150 deg 2 . The equatorial coordinates of the centre of each field is given, as are the Galactic coordinates. The strategy employed for field selection was again motivated by transit detection. The most southerly fields were chosen in order to reduce the airmass variations over the course of the night, with a maximum allowable declination of 70
• due to building constraints. At the same time, the Galactic latitude was constrained to b > 10
• to alleviate crowding effects in the field, which led to several more northern fields being selected. This latter constraint was relaxed for the final field in order to observe a more crowded stellar field.
Most of the fields were observed in pairs in order to increase the number of target stars, with observations alternating between the two fields over the course of the night. For the majority of the fields the rate of acquisition is 15 images per hour, however for the first pair of fields it is half as often as this. For the final three fields we implemented an automated script that adjusted the exposure times according to the sky brightness levels, and the rate of acquisition ranges from 10-40 images per hour. These fields were also observed singly instead of pairwise, which accounts for the higher rates achieved. Each field was observed for a minimum of 20 nights for at least ∼ 4 − 5 hours per night, resulting in 1600 − 4400 observed data points for each star. Each field contained ∼ 1200−8000 stars with 8.0 I 14.0, depending on the Galactic coordinates. The numbers of stars observed down to 14 th magnitude in each field are included in Table 1 , with ∼ 87000 light curves being generated. 
Reduction pipeline
In order to achieve the extremely precise photometry required for transit detection, we have developed a simple, robust, automated aperture photometry reduction pipeline. A detailed description can be found in Hidas et al. (2005) ; a summary is included here for completeness, and there have been no modifications. Using the tools developed by Irwin & Lewis (2001) , each image is processed in the standard manner, including bias subtraction, flat-field correction and catalogue generation. For each field, a master image is generated by combining ∼ 10 consecutive, low airmass images with small image-to-image shifts, and a master coordinate list is produced. Each image frame is then transformed into the master reference frame with a positional accuracy of better than 0.01 pixels. Aperture photometry is performed on the transformed images, with a fixed aperture radius of 3 pixels, which equals 30 ′′ on the sky. At the typical Galactic latitude of our fields, this results in multiple stars falling within the same photometry aperture more than 80% of the time; these stars can only be resolved in higher spatial resolution images. As a result, the magnitudes listed in this catalogue should be taken as upper limits on the true magnitude, and the variability amplitudes as lower limits. Magnitude variations from image to image are calibrated by using a subset of the brightest stars. The magnitude residuals ∆m for each star are fit iteratively with a position-dependent function of the form ∆m = a + bx + cy + dxy + e
2
(1) where x and y are the pixel coordinates of the star on the CCD, and a − e are a set of constants for each image. With each iteration, the stars with the highest r.m.s. residuals are removed.
After the light curves are generated by the reduction pipeline, they are processed to remove the significant systematic signals using an implementation of the trend-filtering algorithm described by Kovács, Bakos & Noyes (2005) . A random subset of several hundred stars are chosen as template light curves. For each of the remaining light curves, the closest matching synthetic light curve that can be reconstructed from a linear combination of the template light curves is subtracted. Signals that are common to the template and original light curve will be removed, and signals that are unique to the original light curve remain. Figure 1 shows an example of the precision achievable in a typical field of data, before and after being processed with the trend-filtering algorithm. For the stars brighter than I ∼ 11.5 the r.m.s. precision of the filtered light curves is less than 10 mmag.
SELECTION OF VARIABLE CANDIDATES
Three methods were used to extract the variable light curves from the full data set: (i) visual inspection of the filtered light curves down to 13 th magnitude, (ii) implementation of a box-search algorithm on all filtered light curves (down to 14 th magnitude), and (iii) implementation of the Stetson Variability Index on the entire set of filtered and unfiltered light curves. The first two methods formed part of the search for transiting extrasolar planets, the main science driver of this project (Hidas et al. 2005) . The third was implemented to improve the completeness of the catalogue.
Visual inspection
As a first pass, all light curves down to 13 th magnitude are visually inspected. This has the advantage of being reasonably immune to the effects of systematic variability in the light curves, since the brain can be quickly trained to filter out similar signals appearing in multiple light curves. However, it becomes less useful for light curves fainter than 13 th magnitude due to the increased shot noise; it can also fail for brighter stars where the variable signal is of low significance, and will not be evident until the light curve is phased with the correct period. Importantly, this method is not successful for the detection of variable light curves with periods greater than ∼5 d. In these cases, the light curve for each night appears essentially flat, especially to someone specifically searching for transit events on the order of a few hours. Also, visual inspection has the potential to miss light curves that exhibit only single or partial events on a single pass through.
Transit detection algorithm
The light curves are subsequently processed with a transit detection algorithm (Aigrain & Irwin 2004 ) which searches for box-shaped transit events within specified transit duration and period windows. For each light curve, the algorithm determines the combination of epoch, transit duration and period within a specified range that returns the highest signal-to-noise (S/N) ratio. Subsequently, light curves with a S/N greater than some cut-off (typically >8.0, although this value varied with the degree to which each field was affected by systematics) when folded at the these parameters are visually inspected in both raw and folded formats. We have chosen the transit duration and period windows for maximum efficiency in the extrasolar planet transit search, using windows of 0.04-0.25 d and 1.0-5.0 d respectively. The algorithm will detect the variable light curves with parameters that fall within these windows: both the shallow transit events that are flagged as potential transiting planet candidates and the deeper events produced by detached eclipsing binary systems. Additionally, it returns many variable light curves which can be approximated to some extent by a box-shaped model lying within the required period range, including: grazing eclipsing binaries exhibiting V-shaped transits; continuously varying light curves that give a significant result when folded to an optimum period; and variable light curves with periods outside the specified window but where an integer number of periods is located within the window. It also has the additional advantage of detecting those light curves with only single or partial events and providing a potential period. However, it is not useful for detecting variable light curves with periods much shorter (<0.5 d) or much longer (>10 d) than the specified period window.
Stetson Variability Index
Neither of the preceding methods will rigorously detect the longest period variables in our light curves. In order to increase the completeness of this variable star catalogue it was essential to correct this bias. An additional method of detecting variability in light curves is the Stetson Variability Index (Stetson 1996) , a measure of the correlated signal in a light curve.
Using the notation of Stetson (1996) , the index J is given by
where n pairs of observations have been defined. For the kth pair, with a weighting of w k , the magnitude residuals are δ i(k) and δ j(k) , where i and j are the observations forming the pair. We can therefore define the product of the magnitude residuals as
i(k) − 1 for single observations (where i = j). The term sgn(P k ) is the sign (positive or negative) of P k . We have calculated the magnitude residuals in the same manner as Stetson (1996) , scaling by the individual observational errors and correcting for the statistical bias to the mean, giving
where υ is the measured magnitude of the observation,ῡ is the mean magnitude over all observations, and συ is the individual error on the observed magnitude. To form the pairs of observations we chose a timescale of 10 minutes; all observations that lie within 10 minutes of each other are paired. All pairs with i = j are assigned a weight of 1.0, and those with i = j a weight of 0.1. We found the best results in terms of detecting longer period variables (> 1 d) when the data were binned on a similar timescale of ∼10 minutes, although this was at the cost of lowering the detection of the very shortest period variables. The solid squares in Figure  2 show a typical distribution of this variability index for a single field, in this case the Dec06 field as shown in Figure 1 , prior to the trend-filtering stage. One problem we encountered was the tendency for our implementation of the trend-filtering algorithm to suppress or entirely remove the night-to-night magnitude jumps present in the longperiod variable light curves, resulting in a smaller than expected variability index. This was solved by running the variability index on both the filtered light curves to detect the shorter period variables and the unfiltered light curves to detect the longer period variables. The caveat to this is that long period trends in the systematic signals in the data, for instance signals correlated with moon phase, are not removed from the long period light curves. In an effort to overcome this, we have removed those long period light curves where multiple light curves in the same field demonstrate the same morphology and are described well by the same period and epoch. In the future we plan to resolve this problem by replacing the trend-filtering algorithm with an implementation of SYSREM (Tamuz, Mazeh & Zucker 2005) . Preliminary tests indicate this will not affect the longer period variable light curves in the same manner. The hollow triangles in Figure 2 show the distribution of the variability index after trend-filtering. For the unfiltered light curves, we set a cut-off of J = 1.0, and for the filtered light curves we set J = 0.4. We found these limits recovered 90-97% of the variables previously identified by visual inspection and the boxsearch algorithm, as well as over 150 long-period variables that had previously been undetected. The variables that were not recovered were generally the shallower longer period eclipsing binary light curves where the occasional small excursion from the mean magnitude was not sufficient to increase the variability index above the cut-off. Also missing were the shortest period variables with periods less than 1 hr, where the timescales for pairing and binning of 10 minutes were long enough to reduce the effectiveness of the variability index as a true measure of variability. 
THE LIGHT CURVE CATALOGUE OF VARIABLE STARS
Using these methods, we find a total of 850 variable light curves in our data set. These have been analysed in a similar iterative fashion to Derekas et al. (2007) as follows. Initial periods have been determined with either the transit detection algorithm (for eclipsing light curves) or χ 2 fitting of sine waves using discrete Fourier transforms (for continuously varying light curves). Each of the resulting phased curves was then visually inspected to assign a type of variability, and also to confirm that the automatically determined period was not half or an integer multiple of the real period, a common occurrence for light curves of eclipsing binaries. A visual inspection of every phase diagram was usually sufficient to show whether the determined period was an alias or was slightly inaccurate. In the case of an alias, we multiplied the initial period by different constants (in most cases by 2) until the shape of the curve was consistent with that of an eclipsing binary. For the long period variables, the observing baseline was typically insufficient to determine if the variability was periodic; in these cases the period and epoch are not supplied in the catalogue.
We next used the string-length method (Lafler & Kinman 1965; Clarke 2002) to improve the period determination (see also Derekas et al. 2007 for further details). We applied the method for 500 periods within ±1% of the best initial period guess. The typical period improvement resulted in a change in the 3rd-4th decimal place, consistent with the limited frequency resolution of the data (which scales with 1/T obs , where T obs is the time-span of the observations).
During the individual inspection of the phase diagrams, we made a visual classification of all 850 variables. Based on the light curve shapes alone, phased with the final adopted periods, we placed each star into one of the following categories: Algol-type (EA), β Lyrae-type (EB), W Ursae Majoris-type (EW), RR Lyrae stars (RRL), Cepheids (DCEP), long period variables with periods > 10 d (LPV), and pulsating variables with periods < 10 d (including δ Scuti and other multiply periodic variables, referred to as PUL). We follow the convention of using a colon to indicate a loose classification (for example, EB:). In several cases we used the "spotted variable" type, which refers to singly periodic variables with periods of several days, light curve amplitudes of a few hundredths of a magnitude and light curve shapes characteristic of known rotationally variable active stars. These can be binaries or single stars, and have multi-periodic light variations on time scales of years and decades (see for example Oláh et al. 2000) . We note that for sinusoidal light curve shapes, it is difficult to differentiate between the EW, PUL and spotted variable classifications by eye. Where there is an ambiguity between several classifications they are listed as, for example, EW/PUL. If there are two types of variability present they are listed as, for example, EA+PUL. If there is additional information it is given as, for example, RRL-Blazhko.
The detection limits of the catalogue are shown in Figure 3 , with the mean I-band magnitude and variability amplitude plotted for all 850 variable light curves. For the detached eclipsing binaries the amplitude was the best-fitting transit depth as recorded by the box-search algorithm; for the continuously varying light curves we have used the amplitude from the sinusoid-fitting. For the multiperiodic light curves this will represent an approximate amplitude of the dominant frequency. As discussed in Section 2.2, due to dilution of the signal in crowded photometry apertures, the variability amplitudes presented here are lower limits on the true amplitudes. From Figure 3 it is apparent that around I ≈ 12 mag we lose sensitivity to the lowest amplitude variables (such as the multi-periodic δ Scuti stars or pulsating red giants), while for I > 13 mag only the highest amplitude pulsators (RR Lyrae stars) and eclipsing binaries remain.
The last step in the variable star analysis was cross-correlation with existing databases to supplement the catalogue with as much additional information as possible. Namely, we queried the most recent update of the General Catalogue of Variable Stars (GCVS, Samus et al. 2007) , including the New Suspected Variables catalogue, to identify already known variable stars. In addition, we checked the ASAS-3 database of southern variables (Pojmanski 2002) . This revealed that 191 out of 850 variables are positionally coincident with previously published variable stars, leaving the total number of our new discoveries at 659. This corresponds to 78%, which is a lower fraction than, for instance, the 90% new discoveries found by Hartman et al. (2004) in the HATNet observations of the Kepler field. However, it is still surprisingly large, given the fact that the ASAS-3 project had previously observed each of our fields, whereas the Kepler field had not been targeted with variability surveys prior to the Hartman et al. study. We also performed a cross-correlation with the 2MASS Point Source Catalog (Skrutskie et al. 2006 ) to provide JHK magnitudes. Where multiple 2MASS sources are present within the APT photometry aperture, the source closest to the centre of the photometry aperture that is brighter than J ∼ 15 mag is selected. Finally the catalogue was cross-correlated with the ROSAT X-Ray Source Catalog (Voges et al. 1999 (Voges et al. , 2000 to determine which sources, if any, might be active stars with hot coronae.
A histogram of the J − K colour indices (Figure 4) for the LPV and non-LPV variables (the latter including all eclipsing binaries and classical pulsators) demonstrates the expected dichotomy, with LPVs mostly having J − K > 0.6 mag, i.e. being red giant stars. A few LPVs have bluer colours, which might indicate early-type stars with longer periods unrelated to red giant pulsations (e.g. ellipsoidal variability in binaries, rotational modulation due to starspots), or mismatches with the 2MASS catalogue. Conversely, most of the non-LPVs have J −K < 0.7 mag, corresponding to spectral types A-K. The few redder non-LPVs are all located at lower galactic latitudes, suggesting strong interstellar reddening in their cases.
We also tested the consistency between the assigned variabil- ity types and their expected stellar types via the J − H vs. H − K colour-colour diagram. Using the intrinsic stellar loci determined for dwarfs and giants by Bessell & Brett (1988) and transformed into the 2MASS system (Carpenter 2001) , we plot the locations of stars in three broad categories (eclipsing, pulsating, LPV) in Figure  5 . Here we find a good agreement: almost all LPVs follow the intrinsic location of red giant stars, even showing hints of the separate carbon-rich LPV sequence for J −K > 1.0 mag and H −K > 0.4 mag. There are several outliers towards both bluer and redder H − K colours, almost exclusively eclipsing binaries, where we may suspect high reddening, mismatches with the 2MASS catalogue, composite colours of stars blended in the 2MASS catalogue, which has a spatial resolution of 1 arcsec pixel −1 , or large photometric errors in the 2MASS magnitudes.
As an indication of the quality of the light curves in this catalogue, we plot a representative sample of eclipsing binaries, pulsating variables and LPVs ( Figure 6 ). All data are publicly available at the University of New South Wales Virtual Observatory facility (see Section 6). Table 2 contains an extract of the complete summary table available in the electronic version of this paper. For each star the ID, J2000 coordinates, galactic coordinates, 2MASS JHK magnitudes, mean I-band magnitude, I-band amplitude, period, epoch of minimum light, previous identifier where appropriate and classification in this catalogue are shown.
DISCUSSION
An extensive collection of variable stars always leads to some unexpected results: in the course of analysing transit candidates, the University of New South Wales Extrasolar Planet Search has identified a low-mass K7 Ve detached eclipsing binary (Mtot = 1.04 ± 0.06 M⊙, Young et al. 2006 ) and the first high-amplitude δ Scuti star in an eclipsing binary system (Christiansen et al. 2007 ). While these alone are interesting, the full breadth of the data is much more extensive. Below we discuss several possible applications, making no attempt at completeness.
Close eclipsing binaries with extreme properties
Contact binaries (or W UMa-type eclipsing variables) are among the most common types of variable stars, occurring at a rate of roughly 1 in every 500 FGK dwarfs (Rucinski 2006) , which explains their large occurrence rate in variable star catalogues (e.g. 218 out of 850 in this catalogue). One intriguing problem related to these stars is that of binary mergers. When the total angular momentum of a binary system is at a certain critical (minimum) value, a secular tidal instability occurs which eventually forces the stars to merge into a single, rapidly rotating object (Arbutina 2007 and references therein). In the case of contact binaries, the instability occurs at a minimum mass-ratio of qmin ∼ 0.071 − 0.076 (Rasio 1995, Li & Zhang 2006) , which has been the explanation for the very few contact systems with q < 0.1 (see Arbutina 2007 for the updated lists of ten contact systems in the range of 0.065-0.13). The exact limit depends on assumptions on the stellar structure and dynamical stability (Li & Zhang 2006) . Since it is likely that at least a fraction of blue straggler stars in star clusters formed via binary mergers (Mapelli et al. 2004) , there is an exciting opportunity to constrain binary merger theories by increasing the number of known contact binaries with extremely low mass-ratios, and probing the limits of the observed qmin. Examining the published light curves of the lowest mass-ratio systems (e.g. AW UMa: Pribulla et al. 1999; V870 Ara: Szalai et al. 2007 ), a single flat-bottomed minimum is always present, which corresponds to the full eclipse of the much smaller component that occurs within a certain range of inclinations. In our sample we find about five binaries with very similar periods (0.3-0.4 d) and light curve shapes (three are shown Figure 7) , which might therefore be low mass-ratio systems deserving further attention. This could in- Figure 6 . Sample light curves for contact eclipsing binaries (top three rows), detached eclipsing binaries (next three rows), RR Lyrae stars (next two rows) and LPV (bottom two rows). These light curves have not been processed with the trend-filtering algorithm. Similarly to the mass-ratio, contact binary periods also have a very well-defined cut-off, which occurs at P ≈ 0.215−0.22 d, just 0.05 d shorter than the maximum of the volume-corrected period distribution (Rucinski 2007 ). Stepien (2006) attempted to explain the period cut-off via the magnetic-wind driven angular momentum loss, the rate of which shows a progressive decay with the shortening of the period so that the period evolution takes progressively longer time. The period cut-off would then be due to a finite age of the binary population of several Gyr. Using the ASAS sample of binaries, Rucinski (2007) concluded that while no evidence exists for angular momentum evolution, the drop in numbers towards the cut-off still suffers from small number statistics and the cutoff itself remains unexplained. Hence, improving the statistics at the short-period end of contact binaries is important, where highcadence transit search programs could play an important role. In our sample, there are four contact binaries out of 218 in the range of P = 0.246 − 0.250 d, which fall on the short-period end of the distribution but do not improve the statistics near the cut-off (the present record holder in the Galactic field has a period of 0.2178 d; Rucinski 2007) .
It is also possible to use the periods and light curve morphologies to identify close eclipsing binaries that are potentially composed of low-mass components. Identifying low-mass stars in eclipsing binaries is extremely important for accurately deriving the fundamental stellar parameters of mass and radius that are crucial for constraining low-mass stellar formation and evolution models. Following the method of Weldrake et al. (2007), we select those contact binaries with periods < 0.25 d, and Algol-type detached eclipsing binaries with no obvious out-of-eclipse variations and periods < 1.6 d as good candidates for low-mass eclipsing binary systems. We find four contact binaries (the same four located near the period cut-off) and 31 detached binaries matching these criteria, listed in Table 3 . There are quite a few bright (I > 12) objects in this list which would make excellent targets for spectroscopic follow up.
Pre-main-sequence eclipsing binaries
Detached eclipsing binaries provide one of the most accurate (largely model-independent) sources of fundamental stellar parameters, notably masses and radii. These can be used to put the strongest constraints on stellar evolutionary models, which in turn can improve our understanding of the formation and evolution of individual stellar populations. On the pre-main-sequence, the calibration of stellar parameters is presently extremely scarce below 1 M⊙ where only six eclipsing binaries are known, all located in the Taurus-Orion region (Irwin et al. 2007 ). Comparison of these systems to different stellar models have indicated difficulties in fitting both components of the binaries simultaneously, which shows our current models of low-mass stars are seriously challenged by the known systems (see also Aigrain et al. (2007)).
One possibility for identifying pre-main-sequence binaries is by using colour-colour diagrams, such as the one depicted in Fig ure 8. Here we plot the location of the detached binaries in our sample, using 2MASS JHK magnitudes, the intrinsic stellar loci from Bessell & Brett (1988) and the position of five PMS binaries with published JHK photometry (mostly from 2MASS). We use two dashed lines as boundaries for defining a PMS candidate: the vertical and horizontal lines are at H − K = 0.085 mag and J − H = 0.54 mag, respectively. In total we extract 17 Algoltype systems from our sample that have redder colours than the boundary lines (i.e. located around the known PMS systems in Figure 8 ). Investigation of higher spatial resolution archived images from the Digitized Sky Surveys 1 (DSS) demonstrates that in six cases, the APT photometry aperture contains a single central 2MASS source. In four additional cases, the aperture contains a single bright source and up to half a dozen additional sources several magnitudes fainter, where the depth of the eclipse (> 0.5 mag) precludes the fainter sources from producing binary signal. These ten are listed in Table 4 : some could be heavily reddened main-sequence stars, but since the majority of our fields are located above a Galactic altitude of 15
• , there is the distinct possibility of genuine PMS binaries in the sample. There is also the possibility of composite colours of unresolved blends in the 2MASS catalogue. One method of confirmation would be obtaining highresolution spectroscopy to look for PMS signatures, such as strong Li absorption (Irwin et al. 2007) 5.3 The Blazhko-effect in RR Lyrae stars RR Lyrae stars are horizontal branch stars showing high-amplitude pulsations driven by the κ-mechanism, with typical periods of about 0.5 days. It is known that a large fraction of RR Lyrae stars (20-30% of the fundamental mode RRabs and 2% of the firstovertone RRcs, Kovács 2001) exhibit periodic amplitude and/or phase modulations, the so-called Blazhko-effect, which is one the greatest mysteries in classical pulsating star research. Currently, two classes of models are usually put forward as possible explanations, both assuming the presence of non-radial oscillations (note, that RR Lyrae stars have long been considered as the prototypes of purely radially pulsating stars): the resonance models, in which resonance effects excite non-radial modes in addition to the main radial mode, and the magnetic models, which are essentially oblique rotating pulsator models (see Kolenberg et al. 2006 and references for more details). Recently, Stothers (2006) published a new explanation, in which turbulent convection inside the hydrogen and helium ionization zones becomes cyclically weakened and strengthened owing to the presence of a transient magnetic field that is generated by some kind of a dynamo mechanism.
With a variety of competing models, theory is in desperate need for further empirical constraints, most notably ones that are capable of detecting non-radial oscillations and/or magnetic fields, for example high-resolution spectroscopy. Hence, the discovery of bright to moderately faint RR Lyrae stars with well-expressed Blazhko-effect could be of great interest. In our sample we find six RR Lyrae stars out of 52, listed in Table 5 , that demonstrate the Blazhko-effect. Four were previously known variables, and two are new discoveries. The Blazhko-period of modulation for RR Lyrae stars typically ranges from tens to hundreds of days (see, for example, fig. 4 of Szczygiel & Fabrycky (2007) ), although they can be as short as a few days (Jurcsik et al. 2006) . Due to the comparable baseline of our observations, we could not determine the Blazhko-period for any of the stars, but the four objects brighter than I ∼ 12 mag, one of which is a new discovery, are good candidates for further studies. We also find five double-mode RR Lyrae stars, for which the period ratios suggest the well-known mixture of fundamental+first radial overtone pulsation. Three of these are new discoveries, with two previous published in the ASAS-3 catalogue, thus raising the total number of field double-mode RR Lyrae stars known in the Galaxy to 30; see Szczygiel & Fabrycky (2007) .
ONLINE ACCESS TO LIGHT CURVES
All APT images from 2002 July until present day, including those used in the creation of this catalogue, are stored in a publicly available archive. This archive can be accessed using a web browser and the conventional web interface located at: http://astro.ac3.edu.au Alternatively, the archive can be accessed via the Simple Image Access Protocol (SIAP) (Tody & Plante 2004) as defined by the International Virtual Observatory Alliance (IVOA). The SIAP defines a standard for retrieving images from a repository using simple URL-based queries. For example, a request made to the following URL will return a list of APT images that intersect with the 1 degree square region centred on (75,-30) with RA and Dec expressed in decimal degrees: http://astro.ac3.edu.au/unsw/siap?POS=75,-30&SIZE=1&TEL=APT
The POS parameter is mandatory and defines the centre of the search region. The SIZE parameter is optional (default is SIZE=1) and determines the size of the search region. The TEL parameter distinguishes between images from different telescopes, and is specific to the UNSW implementation of the SIAP service.
The list of images returned by the SIAP query is in VOTable format (Ochsenbein et al. 2004) . Each item in the list contains a set of attributes describing a particular image that satisfies the search criteria. Also included is a URL which can be used to download the associated image.
The catalogue of light curves discussed in this paper is available from the UNSW archive via the Simple Spectral Access Protocol (SSAP) (Tody et al 2007) . The SSAP is an IVOA standard for accessing archives of one dimensional spectra, including time series data such as light curves. The format of an SSAP query is very similar to the format of an SIAP query. For example, the query specified in the following URL will search for light curves of stars within a circle of diameter 1 degree centred at the point (75,-30) . http://astro.ac3.edu.au/unsw/ssap?REQUEST=queryData&POS=75,-30&SIZE=1
The REQUEST parameter is the only mandatory parameter. The optional parameters include POS, SIZE, BAND and TIME, which are used to constrain the search by region (degrees), bandpass (metres) and time of observation (ISO 8601).
The list of light curves returned by the SSAP query is in VOTable format, and each item in the list contains a set of metadata describing a particular light curve, including a URL for downloading the data. The light curve data itself is also presented in VOTable format and follows the structure of the Spectrum Data Model (McDowell 2007) . Consequently, these light curve VOTables may be examined with any VO-compliant tool, such as TOPCAT (Taylor 2005) .
SUMMARY
We have presented a catalogue of 850 variable stars, compiled from 32 months of observations obtained for the University of New South Wales Extrasolar Planet Search. Of these stars, 659 are new discoveries that have not been previously reported in the GCVS, NSV or ASAS-3 catalogues. This catalogue of well-sampled high precision light curves, each spanning 1-4 months, has significant potential for astrophysically interesting data mining. We have nominated several possibilities, including eclipsing binary systems with low mass ratios, low-mass components or pre-main sequence components, and RR Lyrae stars demonstrating the curious Blazhkoeffect. The data have been made publicly available on the University of New South Wales VO server in a standard format for retrieval and for analysis with standard VO tools. This paper has been typeset from a T E X/ L A T E X file prepared by the author.
APPENDIX A: CROSS-IDENTIFICATIONS WITH THE GCVS, ASAS AND ROSAT CATALOGUES
The positions of the stars in this catalogue were correlated with the General Catalog of Variable Stars (GCVS) and All Sky Automated Survey (ASAS) variable star catalogues, using the Vizier online database (Ochsenbein et al. 2000) . The photometry aperture used in our data reduction pipeline has a radius of 28.2 ′′ , and so a simple cone search with a radius of 30 ′′ was performed. The results of the correlation are shown in Table A1 . 191 of the 850 stars presented in this catalogue are positionally coincident with previously published variable stars. The columns in the table are the UNSW identifier from this catalogue, the right ascension and declination (J2000.0), the mean I-band magnitude, I-band amplitude of variation, period, epoch, the identifier from either the GCVS, NSV or ASAS catalogues, and our classification, which was found to be in good agreement with the published classification in more than 90% of the cases with a few exceptions, like V717 Ara (EB), which is listed as an RR Lyr in the GCVS or V500 Ara (EW), also RR Lyr in the GCVS. However, these are the classes with highly sinusoidal, i.e. indistinguishable light curve shapes, and it is therefore not surprising that single-filtered light curves are not enough in doubtful cases.
The positions were also correlated with x-ray sources in the ROSAT 1RXS (Voges et al. 1999 (Voges et al. , 2000 and 2RXP (ROSAT 2000) catalogues, similarly to Norton et al. (2007) . The search was again performed through Vizier using a 30 ′′ cone search, and the results are shown in Table A2 . The columns are as for Table A11 , although in this case the second identifier column contains the ROSAT source identifier. 22 of the 850 stars were found to be spatially coincident with ROSAT sources, although we note that since the majority have been classified as pulsating variables, which are not expected to be strong X-ray sources (Makarov 2003) , it is doubtful how much of the coincidence is real. 
